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エネルギー変換現象時における１/ｆゆらぎ特性の
可視化
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Fig.4 Fluctuation Frequency of Candle Fire 
   
White : 1/f Frequency 
R Component G Component B Component 
Fig.5 1/f-fluctuation parts of Candle Fire 
 




























(a) Experimental Equipment (b) Infrared Images 
Fig.7 Ice Melting by Boiled Water 
  
(a) Experimental Equipment (b) Infrared Images 
Fig.8 Water Vaporization Heated by IH 
  
(a) Experimental Equipment (b) Infrared Images 
Fig.9 Water Vaporization Heated by Alcohol Banner 
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 White : 1/f Frequency 
(a1) (b1) 
Ice Melting by Boiled Water 
 
White : 1/f Frequency 
(a2) (b2) 
Water Vaporization Heated by IH 
 
White : 1/f Frequency 
(a3) (b3) 
Water Vaporization Heated by Alcohol Banner 
Fig.10 1/f-fluctuation Frequency Distributions 
Left: 1/f-fluctuation Frequency, 
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Frequency analysis of the natural phenomena more or less exhibits a time fluctuation. Precise analysis of this 
fluctuation leads to the famous “1/f fluctuation” characteristic that gives mental as well as psychological 
relaxation effects to human.  
In the present paper, we focus on this “1/f fluctuation” characteristic observed in natural phenomena, in 
particular irreversible energy exchanging processes. As a result, it is found that a phase transition 
phenomenon such as a state changing to liquid from a solid accompanying irreversible energy exchanging 
process may exhibit “1/f fluctuation” characteristic. 
Thus it is revealed that any of the nonlinear phenomena accompanying irreversible energy exchanging 
processes may exhibit the 1/f fluctuation characteristic. 
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